S tigma involves labeling, stereotyping, discrimination, power differentials, separation, and discreditation occurring simultaneously. 1, 2 The complex intertwined attributes of stigma may affect and be affected by multiple conditions, including mental health or substance use disorders, physical health factors such as HIV infection, and social circumstances such as homelessness. In other words, mental and physical health disorders may result in stigma, and the presence of stigma may have a negative impact on mental or physical health status. As stated in the National HIV/AIDS strategy, HIV-related stigma can be confounded by or complicated with stigma related to substance use, mental health, sexual orientation, gender identity, race/ethnicity, or sex work. Stigma can lead to many negative consequences for people living with HIV.
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The impact of stigma on health has been discussed widely, most often in the context of specific conditions such as HIV infection, mental health disorders, substance use, and many others.
Stigma at the individual level may be categorized as anticipated or perceived, internalized, and experienced. 4, 5 Anticipated stigma refers to the degree to which an individual expects to be treated poorly or shunned as an outcast, and perceived stigma reflects an individual's belief about the attitudes of others. 6, 7 Similarly, internalized stigma is a type of self-stigma that reflects the extent to which a person adopts stigmatizing views of others. 8 Experienced stigma refers to negative or discriminating behaviors or acts that a person may have experienced as a result of specific attributes or conditions. 9 Individuals who have experienced more stigma may have greater internalized stigma, and both internalized and experienced stigma are related to greater anticipated stigma. 5 Studies have shown that stigma from health care providers experienced by HIVpositive individuals is associated with longer gaps between medical appointments, 10 and people with greater anticipated stigma are less likely to access care. 5 This effect on health care utilization has also been shown to be the case with stigma related to mental illness and substance abuse. [11] [12] [13] The multidimensionality of stigma may have a more significant impact on those who are marginalized and vulnerable, and these individuals frequently contend with more than 1 stigmatizing attribute, which may further exacerbate their problems. 14 Very few studies have evaluated the effectiveness of interventions designed to decrease individual-level stigma. 15 It is conceivable that providing client-centered medical care focused on helping individuals address physical and behavioral health needs may have a positive impact on reducing perceived external stigma, potentially leading to improved outcomes.
The objective of this study was to assess whether engagement in an intensive clientcentered intervention would promote changes in perceived external stigma among people living with HIV (PLWH), diagnosed with mental health or substance use disorders, who were experiencing homelessness or were unstably housed. Participants were enrolled in an intervention study to reduce barriers to care. Key components of the intervention included care coordination and navigation assistance, building trusting relationships, addressing unmet needs, and reducing barriers to seeking and engaging in care. We hypothesized that, over time, perceived external stigma related to HIV, mental health disorders, substance use disorders, and homelessness would decrease in PLWH enrolled in the intervention.
METHODS
This study was part of a national intervention project funded as a Special Project of National Significance by the Health Resources and Services Administration HIV/ AIDS Bureau. Intervention models were based on adaptations of the patient-centered medical home framework providing comprehensive, accessible, patient-centered, and coordinated care as outlined in the Joint Principles put forth by the American Academy of Family Physicians, the American Academy of Pediatrics, the American College of Physicians, and the American Osteopathic Association. 16 Each intervention focused on the use of care coordinators and navigators to reduce barriers to care and build a medical home to engage and retain PLWH diagnosed with mental health or substance use disorders who were experiencing homelessness or were at risk for homelessness in HIV medical care. 17 Additional important components were development of partnerships between HIV care and housing providers and the integration of behavioral health services into HIV care. The intervention was delivered at 6 geographically diverse sites throughout the United States from September 2013 through February 2017. Each site developed interventions to address its specific local needs and situation related to health care, housing availability, and support services, but there were several common elements. These included (1) Study participants also met 1 or more of the following criteria:
1. were newly diagnosed with HIV, 2. were out of care for at least 6 months and had not been seen by a prescribing health care provider, 3. had missed previous medical appointments without rescheduling, 4. had a detectable viral load at the time of enrollment; or 5. were recently released from jail or prison.
Procedures
Candidates for the study were screened for eligibility and, if eligible, provided consent to participate. Enrollment for the study was conducted from September 2013 through February 2016. Study participants completed a baseline survey before receiving services from a care coordinator or navigator. Follow-up surveys were administered at 6 and 12 months. Participants received gift cards worth $20 to $30 for completing surveys.
Measures
Survey instruments assessed demographics, comorbidities, and clinical factors. The Center for Epidemiology Studies Depression Scale (CES-D) 19 was used to measure level of depression; the calculated CES-D score was presented as a continuous variable. The Alcohol, Smoking, and Substance Use Screening Test developed by the World Health Organization was used to assess risk for substance misuse. 20 The Veterans RAND 12-item Health Survey was used to measure health-related quality of life on a 5-point ordinal scale and explored general health perceptions, physical functioning, role limitations attributable to physical and emotional problems, bodily pain, energy fatigue, social functioning, and mental health. 21 Social support, which has been shown to have an impact on access to care for PLWH, was measured with a 5-item scale to assess types of support available to the participant in the 4 weeks before the interview. 22 Baseline data on viral suppression (viral load < 200 copies/mL) were collected via medical chart review for each participant.
Our primary outcomes of interest were perceived external stigma related to HIV and perceived external stigma related to homelessness, mental health, or substance use disorders. Six questions explored perceived external HIV stigma, 15 and 3 questions examined perceived external stigma related to homelessness, mental health disorders, or substance use disorders. These questions were adapted from the Behavioral Risk Factor Surveillance System (BRFSS) module. 16 Each item asked if a person felt he or she was treated 1 = better than, 2 = same as, or 3 = worse than, by people in the community because of not having a place to live, having a mental health disorder or emotional problem, or compared with people who are clean and sober. We then created a summary score (range = 3-9) with higher scores indicating greater external stigma because of homelessness, mental health disorders, or substance use disorders. Each item on the perceived HIV stigma scale was rated as 1 = strongly agree to 4 = strongly disagree. We created a summary score (range = 6-24) such that a higher score indicated greater level of HIV stigma. We collapsed these items into 2 composite measures because of significant, moderate intercorrelation among the 3 items for perceived external stigma associated with homelessness, substance use disorders, or mental health disorders (0.50-0.59; P < .001). In psychometric analyses, we observed Cronbach a values of 0.93, 0.94, and 0.96 for external HIV stigma and 0.77, 0.82, 0.82 for external stigma attributable to homelessness, mental health, or substance use at baseline and at 6-and 12-month follow-up.
Statistical Analysis
We performed descriptive analyses to characterize the demographics, risk factors, and health status of the study participants. We examined the levels of stigma over time at 3 time points-baseline, 6 months, and 12 months after enrollment-and examined the relationship between demographic and risk factors associated with stigma scores over time by using a generalized estimated equation model with adjustment for site. We modeled CES-D score, health-related quality of life, substance use risk, injection drug use, number of unmet needs, social support, and housing status as time dependent. Finally, to account for potential biases, we performed an attrition analysis to assess any differences between participants with only baseline data (i.e., no follow-up data) and those with follow-up data. Participants with baseline-only data were significantly different on only 2 characteristics: more likely to be White and to have a detectable HIV viral load. We used SAS version 9.4 (SAS Institute, Cary, NC) for all analyses.
RESULTS
A total of 548 individuals participated in the study with the majority (69.7%) being aged between 31 and 54 years, male (75.9%), and identifying as heterosexual (53.4%; Table  1 ). In terms of race and ethnicity, 47.1% were non-Hispanic Black, 14.8% identified as Hispanic, and 29.7% were non-Hispanic White. Moderate to high risk for use of alcohol, opiates, cocaine, and amphetamines among participants ranged from 23.7% for opiates to 51.1% for cocaine. History of injection drug use was indicated by less than half of participants (38.6%). Almost half of the participants had been homeless for 3 or more years (48.9%) and the majority (82.1%) had an incarceration history. The mean CES-D score was 14.7 (SD = 7.1) indicating risk for depression. The mean physical and mental healthrelated quality of life scores were 37.8 (SD = 12.3) and 35.4 (SD = 12.7), respectivelyapproximately 1.5 standard deviations below the general population. Study participants had lived with HIV for a mean duration of 10.9 years and almost 39.6% had an undetectable viral load before enrollment in the study. There were no differences in participant characteristics by site. Further details of the study sample are provided in Table 1 .
There was a substantive decrease in the percentage of respondents who reported perceived external HIV-related stigma from baseline to the 6-month interview with smaller changes noted between the 6-and 12-month interviews (Figure 1 ). Over time, those reporting any HIV stigma decreased from 81.0% at baseline to 61.4% and 57.8% (P < .001) at 6 and 12 months, respectively. For example, in response to the statement, "People I know would treat someone with HIV as an outcast," 69.3% answered in the affirmative at baseline, 46.8% at 6 months, and 44.1% at 12 months. Responses to all 6 items are further illustrated in Figure 1 . Mean scores for perceived HIV external stigma decreased significantly from baseline (16.5) to 6 months (15.1) and from baseline to 12 months (14.7; P < .001). At baseline, a lower proportion of respondents reported any perceived external stigma related to homelessness, substance use disorders, and mental health disorders (38.9%) than for HIV (81%). There was a significant decrease observed for any stigma related to homelessness and substance use disorders between baseline, 6 months, and 12 months (38.9% vs 20.5% vs 13.7%; P < .001) in at least 1 of the 3 items. There was a small difference in the percentage of individuals who reported stigma related to mental health disorders compared with those reporting stigma related to substance use or homelessness (Figure 1) . Table 2 describes the participant characteristics associated with changes in perceived external stigma related to different conditions. We found that perceived HIV external stigma Participants with a history of incarceration had significantly higher HIV stigma scores than those with no history of incarceration. Participants who were able to obtain temporary housing reported a significant reduction in HIV stigma compared with those who remained homeless. Finally, a higher risk for depression (CES-D score) was associated significantly with a higher HIV stigma score on average over time.
Perceived external stigma related to substance use or mental health disorders and homelessness was significantly lower on average over time among transgender persons compared with men, and persons with a moderate or high risk for alcohol misuse compared with those with low risk, with adjustment for other covariates. Lower stigma related to substance use or mental health disorders and homelessness was significantly associated with an increase in physical and mental health-related quality of life. Injection drug use was also significantly associated with higher stigma compared with those with no history of injection drug use.
DISCUSSION
We sought to assess changes in perceived external stigma as a result of engagement in an intensive client-centered intervention among PLWH co-diagnosed with a mental health or substance use disorder experiencing homelessness or unstable housing. There was a substantive decrease in the percentage of respondents who reported HIV stigma from the baseline to 6-month interview with smaller changes noted between the 6-and 12-month responses. Also, although there was no change in the percentage of participants reporting perceived external stigma related to mental health disorders from baseline to 6 and 12 months, stigma related to homelessness and substance use disorders decreased significantly. These findings are remarkable given that study interventions were not designed to specifically address stigma but rather to provide comprehensive client-centered care that addressed the unique needs of each individual. All interventions incorporated several common components including trust building, addressing unmet needs, and reducing barriers to care and treatment. Changes in stigma related to mental health disorders were less marked, possibly because of the perceived external stigma score at baseline being much lower than the scores for HIV, substance use disorders, and homelessness. Mean stigma scores at the individual level also showed significant decreases. Few studies have examined the impact of interventions to reduce stigma at the individual level; however, there is some evidence that coping with stigma may be facilitated by actively "fighting" stigma, and perceived stigma may be reduced by participating in programs that provide HIV mental health care. 23, 24 Other studies have cited the role of strategies that focus on building empowerment on reducing self-stigma. 17 In this study, we developed interventions with key components of trust building, addressing unmet needs, reducing barriers to accessing and engaging in care, and accounting for geographic and cultural differences. Although intervention models varied by site, all of the interventions focused on providing individualized, client-centered care, promoted inclusion, and utilized strategies such as motivational interviewing and strengthsbased counseling to address stigma reduction. Although none of these strategies focused specifically on stigma, it is likely that they had mitigating effects, especially on perceived external stigma related to HIV, substance use disorders, and homelessness. It is important that future studies examine the impact of specific interventions to help mediate multidimensional stigmas related to HIV as well as co-occurring disorders of substance use or mental health disorders in addition to social determinants of health such as homelessness.
This study highlights the fact that perceived external stigma related to HIV, substance use disorders, and homelessness continues to be of significant concern for PLWH. However, the effective delivery of client-centered care can go a long way in helping to dissipate such concern and reduce stigma. Decreasing perceived external stigma is essential to helping PLWH engage and stay in care and achieve viral suppression as well as improved health outcomes overall. The public health and health care systems must continue to play an active role in addressing and ameliorating stigma at the individual and systems level by acknowledging the existence and extremely damaging impact of stigma and taking appropriate action through education, advocacy, and policy changes.
Limitations
Limitations of this study include the lack of a control group, which makes it difficult to attribute change in stigma scores to specific interventions. In addition, the tools that assessed external stigma related to homelessness, mental health disorders, and substance use were adapted from the BRFSS and had not been validated for the specific purpose of measuring stigma in the context of this study. Also, whereas significant decreases were observed in stigma scores, this study did not help articulate specific factors that may have contributed to the decrease. Future studies would be enhanced by having a control group and defining specific intervention components designed to address stigma.
Conclusions
We observed decreases in perceived external stigma related to HIV and homelessness as well as mental health or substance use disorders over time. However, we were not able to identify the specific factors that may have played a role in reducing stigma. Further research is needed to clarify how perceived external stigma experienced by PLWH with co-occurring disorders and homelessness has an impact on access and adherence to HIV care and treatment. It is important to study the effectiveness of and exposure to specific interventions on decreasing perceived stigma. It will also be meaningful to test the effect of adherence to care and treatment on stigma. In addition, unpacking the complex layers of stigma related to the multifaceted experiences of PLWH would improve our ability to provide care and better meet their needs.
